Objective. To describe work status and factors associated with work disability (WD) in patients with SSc.
Introduction
SSc is a chronic, multisystem disease with unknown aetiology, characterized by skin sclerosis, vasculopathy and complications of internal organs [1] . Despite the variable course of symptoms, the associated morbidity is considered to be substantial. Two major subsets are defined: lcSSc and dcSSc [2] . In lcSSc, RP and a slowly progressive thickening of the skin of distal extremities may have been present for years before patients seek medical attention. dcSSc has a rapid onset of skin thickening at proximal sites and involvement of internal organs. SSc disease manifestations include pain, fatigue and malaise, disabling digital tip ischaemia, limited range of joint motion and flexion contractures, calcinosis, organ fibrosis and pulmonary arterial hypertension [3] . Emotional distress is common in SSc, including depression, low self-esteem, concerns with physical appearance and feelings of uncertainty about the future [4, 5] . Although medical treatment in SSc may alleviate symptoms, prevent complications or influence inflammation, so far a cure is not available.
Using the International Classification of Functioning, Disability and Health to describe patients' health status [6] , considerable disability (impairments of body functions and structures, activity limitations and participation restrictions) has been demonstrated in SSc patients [79] . Work disability (WD) in rheumatic conditions is usually defined as complete or partial work cessation due to the disease before the age of retirement [10] ; however, in some studies a broader definition is used, also concerning any restriction in the work status, such as absenteeism or sick leave, or any reduction in productivity while present at work (so called presenteeism). Apart from WD, productivity loss is also used as an umbrella term for work cessation, sick leave/absenteeism or reduction in productivity while present at work.
The impact of the disease on participation, in particular on work status, is overall well documented [11, 12] . The results of recent studies in SSc all point to substantial WD [1315] . This is unfavourable, as it was also found that in SSc patients greater work ability was associated with more satisfaction with occupations in general and better well-being [16] . In addition, a number of recent studies aimed to identify risk factors for WD in SSc patients [17, 18] . These studies found that low educational level, less social support, poor functional ability and longer disease duration were associated with WD.
The growing number of publications on work status in SSc underlines the importance of the subject. So far the literature has not been summarized by means of a systematic review. Therefore the aim of the present study was to perform a systematic literature review on work status in SSc patients, defined as the ability or inability to perform a paid job. More specifically, we describe the prevalence of WD in SSc as compared with other inflammatory diseases as well as the risk factors for WD. For the latter purpose, medical and rehabilitative interventions were included as potential determinants of work status in SSc.
Methods

Search strategy
In cooperation with a trained librarian (J.W.S.), a search strategy was composed. The following databases were searched: PubMed, EMBASE (OVID version), Web of Science, COCHRANE Library, CINAHL (EbscoHostversion), PsycINFO (EbscoHost-version), Academic Search Premier and ScienceDirect. The search strategy consisted of the AND combination of two main concepts: WD and SSc. For the different concepts, all relevant key word variations were used, not only key word variations in the controlled vocabularies of the various databases, but the free-text word variations of these concepts as well (supplementary Appendix S1, available as supplementary data at Rheumatology Online).
The search strategy was optimized for all consulted databases, taking into account the differences of the various controlled vocabularies as well as the differences of database-specific technical variations (e.g. the use of quotation marks). The search was performed on 23 May 2011.
Data collection and analysis
Five steps in the selection and data collection were defined. All steps were performed by two of the authors independently (A.A.S. and T.P.M.V.V.) and any discrepancies were resolved by consensus.
Step 1: screening of titles and abstracts First, duplicates were removed. Subsequently, titles and/ or abstracts that were not directly related to a full-text paper were removed. For screening of the remaining titles and abstracts, the following criteria were used: (i) the publication concerned a clinical study; (ii) the study population consisted of subjects with a diagnosis of SSc according to the criteria as set by the ACR criteria and/or Leroy and Medsger criteria [2] ; studies with a mixed patient population were included if data on SSc patients were available separately; and (iii) the publication contained information on work status or derivates.
Step 2: selection of full-text papers Titles and abstracts identified as potentially eligible were selected for full-article review. The following selection criteria were used for the full-text papers: (i) studies contained quantitative information on work status, including working full-time, working part-time, number of hours working, early retirement, unemployment, absenteeism and/or presenteeism, permanent WD (job loss and/or partial or full disability pension); (ii) the study concerned quantitative information on predictors for work status as defined under (i), including the potential impact of interventions such as medical treatment or vocational rehabilitation; and (iii) the article was written in the English language.
Step 3: data extraction
From the included full-text papers, the following study characteristics were systematically extracted: author, year of publication, country where the study was conducted, study design (cross-sectional or longitudinal), number of SSc patients, patient recruitment or selection criteria, average age (years), number of female patients (percentage in parentheses), average disease duration (years), number of patients with a dcSSc (percentage in parentheses). Regarding the outcomes of studies in terms of work status, the definitions of work status and associated outcome measures were recorded.
If a study included an analysis of determinants of work status, the dependent variable (any outcome measures related to work status) was extracted and the potential determinants examined were categorized into (i) socio-demographic characteristics (age, sex, educational level or other) (ii) disease characteristics (SSc subset, disease duration, functional ability, disease-specific symptoms, quality of life or other disease characteristics); (iii) work characteristics and (iv) other.
Step 4: assessment of methodological quality
To assess the quality of the included studies, a quality checklist (supplementary Appendix S2, available as www.rheumatology.oxfordjournals.org Work status and its determinants in SSc supplementary data at Rheumatology Online) was developed, based on items described in a review of tools for quality assessment [19] and on a review of the quality of prognostic studies in systematic reviews [20] . Two authors independently assessed the quality of each study by scoring 23 items (supplementary Appendix S2, available as supplementary data at Rheumatology Online), divided into three categories: (i) selection bias (items 16); (ii) information bias (items 718) and (iii) statistical analysis of potential determinants of work status (items 1923). Bias was considered present if the majority of the items within a category pointed in this direction. The quality of the study was rated as high if there was no evidence for selection bias, information bias or analyses bias. The quality of the study was rated as moderate if there was evidence of bias in one of two categories in descriptive studies (statistical analysis of factors associated with WD not applicable), or two of three categories in studies comprising an analysis of associations between various factors on the one side and work status on the other. The quality of the study was rated as low if there was evidence of bias in two categories in descriptive studies and all three categories in the other studies.
Step 5: best evidence synthesis A best evidence synthesis was applied in order to synthesize the results of the studies, while taking into account the number of studies, the methodological quality of the studies and the consistency of the results. This rating system (supplementary Appendix S3, available as supplementary data at Rheumatology Online) was based on levels of evidence as described by review groups from the Cochrane Collaboration.
Results
Selection of papers
The bibliographic databases yielded 417 references in total (Fig. 1) . Twenty-four duplicates were excluded; in addition, three titles were excluded because data were presented only in abstract form.
The first screening of the remaining 390 titles and abstracts resulted in exclusion of 365 abstracts because these did not concern a clinical study, did not include SSc patients or provided no information on work status or derivates. Full-text screening of 25 remaining potentially eligible papers resulted in exclusion of 12 papers because (quantitative) data on work status were missing (n = 11) or they were not written in English (n = 1). Finally, 13 papers were selected for inclusion [1318, 2127] . In two included papers the same inclusion criteria were used, a similar number of patients was included and similar demographic characteristics were reported [16, 27] . Therefore these two papers were considered as one study, resulting in a final number of 12 studies. For data extraction and the assessment of quality, the information of both studies was combined.
Study characteristics
The characteristics of the selected studies are presented in Table 1 . The studies were all performed in Europe or North America. Eleven of the 12 studies had a crosssectional design, whereas one study had a prospective design with a mean follow-up of 4.4 years [18] . Eight of 12 studies comprised an analysis of associations between various factors on the one side and work status on the other hand.
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Papers excluded (n =12) because of missing (quantative) data on work status (n=11) or availability in English language (n=1) Patients were recruited through department registers of rheumatology centres/outpatient clinics [14, 16, 21, 22, 27] , multicentre registers [17, 23] , a national registry [24] or using various recruitment strategies including public announcements or advertisements [13, 15, 18, 25] . The numbers of participants included in the studies varied from 36 to 802, the average ages from 47 to 58 years, the proportions of being female from 82.8 to 100%, the proportions with diffuse subtype SSc from 0 to 59% and the mean/ median disease duration from 2.5 to 14 years. Some of the studies employed an inclusion criterion regarding the maximum age of patients [16, 21, 24, 26, 27] in order to only include patients of working age. In addition, none of the studies included only patients who had a paid job at the time of diagnosis. Table 2 summarizes the result of the quality assessment. Four studies [22, 23, 25, 26] were only descriptive with respect to work status (maximum 2 points), whereas eight studies [1318, 21, 24, 27] concerned an analysis of factors associated with work status (maximum 3 points). The methodological quality was rated as high in two studies [17, 26] , moderate in nine [1316, 18, 2325, 27] and low in one study [22] .
Methodological quality
Work status in SSc
Measurement methods Table 1 shows the measurement methods for work status of the 12 studies. One study used a standardized method using data from the general population [24] . In that study, standardized employment ratios (SERs) were used, defined as the ratios of observed and expected numbers of patients with gainful employment. One study used the Work Ability Index (WAI), a combined measure of absenteeism, presenteeism and work ability in relation to demands of the work, psychological resources, number of diagnosed diseases and estimation of own impairment and prognosis [21] . One study reported work status in terms of productivity, defined as the number of selfreported days that the patient was unable to work (market work and unpaid labour) [23] . The other included studies used various operationalizations of work status, mostly proportions of patients who were working, stopped working, were on sick leave or a combination of those [1318, 22, 2527] . In some studies, information on work status was gathered as part of other research questions and analyses, including cost of illness [22, 23] , psychosocial adjustment [25] and time use and satisfaction with occupation [27] .
Work ability outcomes
In the one study that used work ability rates that were standardized using data from the general population, SERs of 0.70 (95% CI 0.52, 0.92) and 0.77 (95% CI 0.67, 0.87) were observed in women with SSc in the new and old federal states of Germany, respectively. The SER of men with SSc also indicated WD; however, these results did not reach statistical significance.
Regarding the outcomes in terms of proportions of patients being employed, Table 1 shows that all but one study [23] provided information in this way. The highest reported percentage was 82% in a Swedish study with 44 female patients with lcSSc and a median disease duration of 8 years [16] . The lowest reported proportion of patients being employed (either part-time or full-time) was 11.3%, observed in a cross-sectional study with 80 patients with SSc with a mean age of 57.4 years and mean disease duration of 6.2 years, of whom 90% were females [22] . Direct comparisons of proportions of patients working need to be interpreted with caution, as the selection of Work status and its determinants in SSc patients and disease duration varied widely among studies.
With respect to sick leave rates, six studies [13, 15, 16, 22, 26, 27] reported proportions of patients being on partial or full-time sick leave in mostly cross-sectional design, with the rates for full-time sick leave ranging between 1.3 and 61% and part-time sick leave ranging between 8 and 35% in patients with a disease duration varying from 6.2 to 14 years.
Two studies provided information on work status in terms of productivity: Berezne et al. [15] reported an estimated SSc-related decreased work productivity of 3.4 (3.8) h/month; Bernatsky et al. [23] estimated a lost productivity of paid labour of 5345 Canadian dollars/patient/ year.
Work status in patients with SSc as compared with other rheumatic conditions
Two studies included a direct comparison of WD rates in patients with SSc as compared with other rheumatic diseases [14, 24] . In one study, more WD was seen in SSc patients as compared with an age-and sex-matched cohort of RA patients; 55.7 vs 34.6% (P = 0.009) after a mean disease duration of 11 vs 12 years. [14] . In another study [24] , the SER was 0.77 in patients with SSc, 0.78 in RA, 0.94 in AS, 0.92 in PsA, 0.81 in SLE and 0.76 in granulomatosis with polyangiitis (Wegener's), with the SERs being significantly different from the general population for all these patient groups. Table 3 shows the results of the eight studies examining determinants of work status [1318, 21, 24] . In case of both univariate and multivariate analyses, only the results of the multivariate analyses were presented. Overall, there was a large heterogeneity in the included potential determinants of work status, the definitions of the work status, the possible confounders as well as the used analyses. Table 3 shows that there is moderate evidence for an association between more functional disability, decreased quality of life, more disease-specific symptoms and more WD. Also, moderate evidence was found for the absence of an association between the age, sex and disease subset and WD. Results concerning other predictors of WD, including educational level and other demographic or job characteristics and disease duration, were not consistent.
Determinants of work status
Discussion
This systematic review on work status and its determinants in SSc included 12 studies. Although the definitions of work status varied widely among studies, the results indicate substantial WD. Moderate evidence was found for an association between functional disability, quality of life and disease-specific symptoms and WD. Also, moderate evidence was found for the absence of an association between the age, sex and disease subset and WD. Results concerning other predictors of WD were not consistent.
With respect to the extent of WD, the majority of studies reported outcomes in terms of proportions of patients working as opposed to proportions of patients who stopped working or were on sick leave or the combination of both. In the included studies, the proportions of patients working varied from 11 [22] to 82% [16] , the highest number concerning patients with lcSSc. Only one study [24] used standardized employment rates, demonstrating significantly reduced participation in patients with SSc.
Most studies included in this review had a cross-sectional design and used employment rates and permanent WD as outcome measures, while data on sick leave or presenteeism were presented in relatively few [15, 16, 21, 23] . This is unfortunate, as it was demonstrated in other inflammatory disease that sick leave is an independent risk factor for job loss [28] . Moreover, information on any degree of productivity loss is essential in establishing the economic impact of SSc.
Comparisons of WD rates among studies are hampered by differences in patient populations with respect to disease duration and severity, age and employment rate before the established diagnosis as well as definitions of work status. Comparison between studies performed in the various countries is further limited by differences in populations, differences in work force participation in female and general populations and social security systems.
To facilitate the interpretation and comparison of work status rates within and among patient groups, standardized assessments of WD are recommended, including consensus on the definitions of the various aspects of work status as well as standardization using data from the general population.
In addition, it is questionable whether cross-sectional studies are suitable to describe the impact of SSc on WD. Preferably work ability should be regarded as a continuum in which periods of decreased work productivity while present at work, temporary absence or sick leave may precede or follow periods during which patients are not working at all due to official unemployment, WD, early retirement and/or stopping work voluntarily [29] . Prospective cohort studies are needed to describe productivity gains and losses over time in this continuum model, taking factors such as age, sex, education and other socio-demographic variables, as well as an appropriate description of jobs and job demands into account.
As for the determinants of WD, moderate evidence was found for an association between functional disability, quality of life and disease-specific symptoms and WD. Many factors may influence WD; personal factors (personality, coping mechanisms, education), environmental influences (financial resources, social security systems), work characteristics (physical demanding or not, flexibility in working hours, aids and other occupational interventions), pharmacological or non-pharmacological treatment and vocational therapy. Sandqvist et al. [16] observed less sick leave in patients with less physically demanding work. As for work-dependent influences on WD, no other determinants were evaluated, nor the effect of any kind of medical or rehabilitative treatment on WD. Given the general observation that WD in SSc is substantial, more research targeted at potentially modifiable factors (e.g. disease severity by optimizing medical treatment and job demands by vocational rehabilitation) is urgently needed. The question remains how the severity of WD in SSc compares with that in other rheumatic conditions. Comparisons of WD rates in patients with other rheumatic conditions reported in other individual studies or reviews are difficult to make, as patient populations may differ largely with respect to age, sex and disease duration, and the definitions of outcomes related to work status also vary. However, two studies included in this review included one or more populations of patients with other inflammatory rheumatic conditions, allowing a direct comparison. In one study it appeared that WD in SSc was more frequent than in RA [14] , whereas in another study the relative risk of higher/lower SER was comparable with RA [24] .
Limitations of this review include the fact that statistical pooling of data was not applied due to the heterogeneity of data. A best evidence synthesis was employed, which accounted for the methodological quality of the studies. Moreover, this systematic review focused on paid labour only. The female predominance and older age in SSc patients warrants more research on the impact of the disease on unpaid labour. Future studies on WD should therefore distinguish between paid and non-paid work in order to establish the full impact of SSc on any kind of productivity.
Although the differences in outcomes and definitions of WD make the generalization of results challenging, this review shows that WD in SSc is substantial. The validity of data on WD and its predictors could be improved by prospective studies with clearly defined patient characteristics as well as end-points for all dimensions of work productivity loss. An important question remains if a patient's risk of permanent WD can be diminished. Much knowledge could be gained if work status was used as an outcome measure in trials concerning pharmacological or non-pharmacological treatment. In other rheumatic diseases, the effectiveness of biological therapy [30] and vocational therapy on the prevention of WD [31] was demonstrated, whereas no studies on this subject in SSc patients are known.
Rheumatology key messages
. WD in patients with SSc is substantial. . WD is related to functional ability, disease-specific symptoms and quality of life.
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